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What are we going to build in the end? 
• Radial position: 30-85cm (Cage instrumented 

down to 20cm) 
 

• Number of readout channels: ~200K 
 

• ~40KV in the middle (400V/cm) 
 

• Chevron type readout pads with approximately 
1x10 mm2 area each 

• c.f. ALICE 
– Radial position: 85cm-2.5m 
– Longitudinal volume: 2*2.5m 
– Drift voltage: 100KV (400V/cm) 
– Electronics: 560K channels 
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Fund 

• TPC development is now funded by BNL LDRD 
– Two year funding with ~$150K/year. Considering 

contingency, it is effectively $100K/year 

 

• Already significantly used for field cage development, 
etc. 

 

• We have some fund left for electronics development 
– Also, we can consider applying another fund. 
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Readout situation 
• We need electronics to readout. Based on the schedule outlined below, the 

electronics should be ready by the end of April next year 
– Roughly, one year from now 

 

• We may want to establish a readout scheme that is also good for the final 
version if possible 
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We are now for STAR iTPC electronics 
• Follow the current STAR’s iTPC electronics development plan 

 

• Schedule of SAMPA chips 
– The first non-packaged SAMPA chip should come out early June 

 

– A prototype testing board for the non-packaged chips is designed 
and will be manufactured by ALICE-affiliated French group by 
July. 
• Tonko will get one board for local STAR preliminary tests. 

 

– The packaged chip is expected in mid/late July at which point 
STAR will have their own board for further testing and other 
integration 
 

• No formal design of the electronics exists at this moment 
– Cost estimate for 80K channels in the following slide. 
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SAMPA chip in detail 
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Readout scheme 

Pad Plane iFEE iRDO 

64 ch 

64 ch 

Signal from 8 iFEEs 
will be fed into iRDO 

DAQ 
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Ref: Readout for ALICE TPC upgrade 

• CRU interfaces the FEC and online computer farm 
– Our case, DCM-II will play the role of this. 
– FEC will send data in non-triggered mode, while DCM-II will send data in 

triggered mode 
– We may have to make a separate data collection stream for the TPC 
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Data rate consideration 

• ALICE case (based on TDR): 
– Average event size: 20Mbyte/s (dN/dy=8000 for most central) 

• This number is no-pile up with shaping, sampling and zero-
suppression 

– Number of pads: 560K 
– Interaction rate: 50KHz 
– Data rate: 50KHz*20Mbytes/s = 1Tbytes/s 

 
• sPHENIX case: 

– Average event size: 7.5Mbytes/s (dN/dy=3000 for most central) 
– Number of pads: 200K 
– Interaction rate: 25KHz 
– Data rate: 25KHz*7.5Mbytes/s * 0.4 (scale by number of pads) = 

~75Gbytes/s 
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From Tonko’s slides (for 80K channels) 

 
Presented in Jan, 2016 
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We have to figure out the cost for labor! 



From Tonko’s slides 

 
Presented in Jan, 2016 
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We could use the prototype iFEE for the 
current TPC development under BNL LDRD 



Backup 
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sPHENIX TPC FEC cost (Nov. 2015) 

13 

BOE prepared 

Total 

Almost complete copy of ALICE WBS scaled by the # channels (560K -> 200K) 
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Cost and Schedule consideration 

• Based on ALICE upgrade TPC electronics WBS 
– Details are in ORNL’s WBS in the backup 

 

• ALICE case: Two prototypes: Rev0 and Rev1 
– Takes three years to complete 
– Basically, board design and layout 

 

• sPHENIX case: prototype-1 and pre-production prototype 
– Should take three years or less to complete 
– Pre-production prototype can be used for performance evaluation of TPC 

detector itself 
 

• Cost partly depends on the number of channels 
– Material cost for the final production is reduced proportionally by the 

number of channels compare to ALICE TPC case 
– Detail evaluation of labor and material costs ended up with ~$2.5M for the 

sPHENIX case 
– Details follow from the next slide 
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ALICE schedule from WBS last year 
• The very first version of proto-type will be produced by the end of FY16 

– I thought they will produce ~10% of total. I should check 
 

• One option is to join the test board effort? 
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How sPHENIX TPC is compared with others? 

• STAR 
– Radial position: 60cm-1.9m 
– Longitudinal volume: 2*2.1m 
– Drift voltage: 28kV (135V/cm) 
– Electronics: 140K channels 
– dN/dy: 3000 

 
 

• ALICE 
– Radial position: 85cm-2.5m 
– Longitudinal volume: 2*2.5m 
– Drift voltage: 100KV (400V/cm) 
– Electronics: 560K channels 
– dN/dy: 8000 (40% occupancy at 

the inner radius)  
 

sPHENIX TPC is around half scale downsize of these TPCs! 


